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CRACKING OF HEAVIER HYDBOGARBON’: OILS.
Application flled May 28, 1925,

This invention relates to improvements in
the cracking of heavier hydrocarbon oils for
the production of gasoline or motor spirit or
pressure distillate therefrom. The invention
relates particularly to improvements in the
operation of circulatory pressure still sys-
tems in which the oil is heated to a cracking
temperature i tubular heaters. This appli-

- cation is in part a continuation of our co-

pending application Serial No. 704,926, filed
April 5, 1924, which has issued a Patent

1,634,666. The invention comprises an im-

proved process which assists in protecting
the heating tubes of the cracking still and
which also enables the cracking operation to

be continued for a prolonged period of time"

before the deposition of carbon begins or be-
fore it is necessary to shut down the cracking
still for cleaning purposes.

In the cra-king of heavier petroleum oils
in pressure stills for the production of gaso-
line or pressure distillate therefrom there are
formed during the cracking operation certain
constituents of an asphaltic or pitch-like
character. With continuation of the crack-
ing operation, the amount of such constitu-
ents increases and there is a tendency for
deposit of carbon or coke to form on the heat-
ed surfaces of the still, thus necessitating the
shutting down of the still for cleaning pur-
poses between successive runs. The shutting
down of a pressure still, the withdrawal of
the charge therefrom, the cleaning of the still,
the recharging of the still and the prelimi-
nary heating of the still to bring the fresh
charge up to cracking conditions, all require
time, and the total amount of time so re-
quired in ordinary commercial operations
means a corresponding reduction in the pro-
portion of the time when the still is operating
for carrying out the desired crackihg opera-
tion. : : :

According to the present invention, the
deposition of pitch or carbon in the heating
tubes of the pressure still is retarded or re-

* duced so that overheating or danger of fail-
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ure of the heating tubes can be effectively pre-
vented, and the timeé of operation of a single
run can be somewhat prolonged, with corre-
spondingly less loss of time and greater pro-
dfiction per still per day.

When a pressure still is charged with gas
oil or other charging stock to be subjected to
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Serial No. 83,390.

cracking, and when the charge is heated to
the cracking temperature, the cracking takes
place in a gradual and progressive manner.
The lighter constituents produced by the
cracking operation, which go to make up the
pressure distillate, are removed from the still

progressively during the cracking operation.

Other. constituents, such as heavier hydro-
carbons formed by the cracking operation,

.may remain and mix with the charge of the

still. A small amount of asphaltic or pitch-
like constituents is progressively formed.
Such constituents appear to be of varying
properties and characteristics. For the most
part they remain in solution in the charge
during the early portion of the run, and they
may remain completely in solution during the

‘early portion of the run. With gradual and

progressive cracking of the charge however
the amount of such asphaltic or pitch-like
constituents gradually and progressively in-
creases until sooner or later the amount of
such constituents increases beyond the satu-
ration point. Furthermore, certain of these
constituents, which appear to be relatively
small in amount as compared with the total
amount of the pitch-like constituents formed,
appear to be of a different character and to

heating surfaces of the still. Furthermore,
as the charge becomes supersaturated with
the less objectionable pitch-like constituents,
there is an increased danger of deposit of
pitch or carbon on the heating surfaces of
the still, with corresponding danger of over-
heating and failure of the heated. surfaces
if the still is not shut down at more or less
frequent intervals to remove this deposit. -
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"have an increased tendency to deposit on the .

85

Among the constituents produced by the . - *

cracking operation which seem to be. particu-
larly objectionable are certain of the sul-

stock which contains sulfur, certain of the

- fur-containing compounds. With charging v

sulfur compounds appear to undergo ctack- ‘

ing to form sulfur-containing constituents,
probably of an asphalt-like character, which
are particularly objectionable. Analyses of
the carbon deposit on the heating tubes of a
cracking still indicate that certain of these
sulfur-containing constituents have a prefer-

. ential affinity for the heated surfaces, or tend

to separate out on such surfaces, to give a de-
posit eontaining both iron and sulfur in pro-
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ortions approximating those of iron sul-
de. It may be also that asphalt-like con-
stituents of a colloidal character, or even col-
loidal carbon, formed as a result of the crack-
ing operation, tend to separate out in the
heating tubes of the still in a preferential

© manner.
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" The present invention relates more par-
ticularly to an improved method of cracking

‘heavier oils in tubular pressure stills in a

batch or semi-continuous operation, and in
volves the maintenance within the pressure
still of a body of fullei’s earth in direct con-
tact with the still charge through which the
still charge is circulated during the cracking
operation. o ‘

‘We have found that the length of time dur-
ing which the operation of a tubular pres-
sure still can be continued can be somewhat
prolonged by maintaining within the pres-
sure still a body of fuller’s earth, in direct
contact with the still charge, and by causing
the still charge to circulate repeatedly
through said body of fuller’s earth during
the progress of the cracking operation. We
have also found that the maintenance of a
body of fuller’s earth within the still charge
is of advantage in protecting the heating
tubes of the still from corrosion, overheating
and burning out, and in reducing carbon dep-:
osition upon the heating surfaces, whether
or not the operation is carried out over a
prolonged period.

The bed of fuller’s earth which is main-
tained in the still in contact with the charge,
and through which the charge is continuous-
ly circulated, does not remove from the
charge all of the pitch-like constituents; but

_ it has a selective action upon certain of these
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constituents, and apparently removes those
constituents which. are particularly objec-
tionable from the standpoint of forming a
carbon deposit on the heating tubes of. the
still. This selective action may be in part a
filtering action, or a selective absorbent ac-
tion for colloidal carbon or precipitated as-
phalt-like constituents, or sulfur containing
constituents, etc.. Whatever the explanation
of the action of the fuller’s earth may be, 1t
has an important protective effect in pre-
venting ‘objectionable carbon deposit. The
fact that without the fuller’s earth the car-
bon deposit contains an important and rela-
tively large percentage of sulfur, whereas in
the process of the present invention such ob-

~ jectionable sulfur containing deposit 1is
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avoided, or reduced, indicates that the full-
er’s earth has a selective desulphurizing ac-
tion upon the pressure still charge, selective-
ly removing therefrom ‘certain of the objec-
tionable sulphur containing constituents of
the charge. It is also probable that constitu-
ents of an asphalt-like character produced
by the cracking operation and which tend to
separate out from the charge as suspended
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particles are removed from the circulating
charge by the filtering or selective absorbent
action of the fuller’s earth bed.

The entire body of oil charged into the
pressure still, for example gas oil, serves to
hold in solution up to the point of saturation
the pitch-like constituents that are formed
In the process’of the present invention, how-
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ever, only the pitch-like constituents which .

are not removed by the fuller’s earth bed re-
main to be héld in solution in the charge, and
the fuller’s earth, in addition to its selective
action upon the charge, apparently increases
the amount of pitch-like constituents which
the charge will hold in solution. Where no
tar is withdrawn during the operation, or
where a relatively small amount of tar is
withdrawn, the pitch content gradually in-
creases and approaches the saturation point,
and during the latter portion of the opera-
tion, the pitch concentration may reach and
even greatly exceed the saturation point in
the remaining oil of the still charge. Where
fresh- charging stock is introduced during
the cracking operation, this also assists in
holding the pitch-like constituents in solu-
tion, but as part of the fresh charging stock
is eracked and as additional portions of the
charge already in the still are also cracked,
the increased solvent. effect of the fresh charg-
ing stock is overcome and the unvaporized
portion of the fresh charging stock also be-
comes progressively saturated. In the im-

‘proved process of the present invention, part

of the pitch-like constituents produced dur-
ing the cracking operation are removed by
the action of the hody of fuller’s earth, and,
in some cases, the saturation concentration ot
pitch-like constituents in the still charge may
also be increased. This latter possibility is
apparently due to the character of the com-
ponents of the charge removed by the body
of fuller’s earth, and to a selective action of
the earth upon certain of the constituents of
the charge which tend to cause rapid pre-
cipitation of pitch-like constituents and also
to the fact that those pitch-like constituents
not removed and remaining in the charge are
less injurious. . In either batch or semi-con-
tinuous operation, the cracking operation is
terminated when, or before, the amount of
pitch-like constituents remaining in the
charge, above the amount removed by the
fuller’s earth bed and any amount withdrawn
as tar, increases to a point where objection-
able deposition will take place in the heating
tubes of the still. '

In the process of the present invention, ac-
cordingly, both the nature of asphaltic or
pitch-like constituents contained. in the
chatge circulated through the heating tubes
is'controlled and the amount of such constitu-
ents or the rate of formation of such constitu-
ents is somewhat restricted, the selective ac-
tion of the fuller’s earth removing what we
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consider to be the more objectionable constit-
uents and permitting a higher concentration
of less objectionable pitch-like constit—ents in
the charge. Such pitch-like constituents as
remain in the circulating charge, after its pas-
sage through the fuller’s earth bed, and up to
the point where objectionable deposition be-
gins, we consider to be held in solution in the
circulating charge. :

In one particularly advantageous way of
carrying out the improved process of the
present invention, fuller’s earth is maintained
in the form of a bed.extending across the
drum or bulk supply tank containing the
main charge. of oil, and the oil is circulated
from such drum through heating tubes and
back to the drum. The fuller’s earth is sup-
ported in the form of a bed through which
the entire charge can be circulated, and the
still is provided with circulating means for
circulating the charge through the fuller’s
earth bed. The fuller’s earth is also sup-
ported out of contact with the heating sur-
faces of the still, and provision is made for
circulation of the oil through the heating
tubes as well as through the fuller’s earth bed.
The circulating charge thus -circulated
through the heating tubes thus contains only

" the constituents which are not removed by the
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circulation through the fuller’s earth bed.
The provision of a large bed of fuller’s earth
within the pressure still itself has the advan-
tage that a large surface area of the earth is
exposed to the charge, and a large area of
earth bed is provided for circultion of the
charge therethrough. The pressure still con-
struction need not be changed by the pro-
vision of additional external equipment; but
tubular circulatory pressure still systems
of present day construction can rea(ﬁly be

" provided with a perforated support extend-

mg across the interior of the still for sup-
porting the bed of ‘earth in contact with the
still charge. The heating tubes may be either
horizontal or vertical, and may be in either
bank or continuous arrangement with mass

- or stream ecirculation. The tube still may
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thus be one in which there is stream circula-
tion through a series of tubes in the form of a
continuous stream; or the circulation may be
in parallel through a large number of heating
tubes. The still may be one in which thermal
action is relied upon to cause the circulation
of the charge through the heating tubes, or it
may be one in which the circulation through
the tubes is effected by mechanical means,
such as a circulating pump. In such tubular
stills the circulation of the charge through the
heating tubes and through the bed of fuller’s
earth in the bulk supply tank or drum results
in causing all portions of the circulating
charge to pass through the bed of earth in the
bulk supply tank before they recirculate
through the heating tubes, while the charge in

the bulk supply tank is in contact with a large

3

area of the fuller’s earth through which the
charge is circulated. ‘
- The invention will be further described and

illustrated in connection with the accompany-

ing drawing which shows in a somewhat con-
ventional and diagrammatic manner, one
form of tubular pressure still embodying the
invention and adapted for the practice of the
process of the invention; but it is intended
and will be understood that the invention is
not limited to the specific construction and
operation so described.

In the accompanying drawing, Fig. 1
shows, in a somewhat conventional and dia-
grammatic manner, and with part in section
and part in elevation, one arrangement of a

_tubular pressure still embodying the inven-
tion and adapted for carrying out the process
of the invention; ‘ ‘

Fig. 2 is a sectional view of the drum or
bulk supply tank of Fig. 1;

Fig: 3 isan enlarged getailed sectional view
of ‘one form of screen support by which the
fuller’s earth or like material is supported in
the still; and

Fig. 4 is a similar view of a modified con-
struction of screen support.

The pressure still illustrated comprises the
shell or bulk supply tank 1 having an outlet
pipe 2 leading to the pump 3 by which the oil
1s pumped through the lower connecting pipe
4 to the distributing pipes and headers of
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the vertical tubes 5. From these tubes the oil

" is returned through the upper headers and
connecting pipes and the return lines 6 to
the bulk supp}l)y tank 1. The vertical tubes
5 are shown as enclosed within a furnace hav-
ing one or more burners 7 adapted to be heat-
ed by gas or oil, the main furnace chamber 8,

and three passes 9, 10 and 11 separated by’

baffles for causing the furnace gases to pass
over the vertical tubes in a back and forth
manner before they escape through the con-
necting flue 12 to the stack 13. From:the
drum 1 of the pressure still a vapor line 14
leads to the reflux tower 15 which is shown
as a bafile tower having a-series of baffles
16 therein, ~This tower has a return pipe 17
leading from the bottom and discharging into
the outlet pipe 2. The vapor line 18 leads
from the top.-of the reflux tower 15 to the
condenser 19 from which the condensate and
uncondensed gas are collected in the receiver
20. Draw-off pipes 21 and 22 are provided
for drawing off the uncondensed gas and the
condensate respectively from the receiver 20.
A pressure regulating valve 23 is provided
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between the still .and condenser, or the

pressure can be regulated by means ot the
valves 24 and 25 in the outlet pipes from
“the receiver 20. A tar draw-off line 26 i$

provided; as well as a safety valve 28. A

feed line 27 is shown for introducing fresh
charging stock into the upper portion of the
reflux tower. _ : o
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Within the still is provided a perforated
support 29 suitably secured to the shell of
the drum, e. g., by welding, and upon this
perforated screen or support is maintained
a relatively deep body of fuller’s earth or
like ahsorbent material indicated at 81. A
cross-section of one suitable form of screen
support is illustrated in Fig. 8. This is made
up of five layers, a top layer 32 of e. g. 38"
thick plate with 14’ perforations, a 4 mesh

screen 33, a 40 mesh screen 34, another 4 mesh.

screen 38 and another 34’/ thick steel plate
82 with 14" perforations therein, A modified
and simpler forn of support is illustrated in
Fig. 4, made up of the upper and lower per-
32* having the screen 34" be-
tween them. The nature of this support can
be variced so long as it performs the function
of supporting the earth without leakage.
Where finely divided earth is used, the sup-
port should be sufficiently fine to prevent es-
cape of the earth therethrough. We have
found it advantageous, however, to use rela-
tively coarse fuller’s carth, e. g. earth of 15
to 80 mesh, in conjunction with n coarser sup-
porting means. It will be noted that the per-
forated support and screen form a floor over

- the bottom of the still. With such a screen,
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“thoroughly sealed by welding or riveting at

the joints and secured to the walls of the
still, the earth placed upon the support can-
not leak past it and collect in the circu-
lating system, but is all maintained in the
upper portion of the drum above the screen.

35 With a tubular cracking still of the character

illustrated, and with the bulk supply drum
about 9 ft. in diameter, the perforated floor
may advantageously be located approximate-
ly 2 ft. above the bottom of the drum, and a
bed of fuller’s earth of for example 10 to 18
inches in depth and containing about 4 to 7
tons of earth may advantageously be used,
although the depth and amount of the earth
can be varied. -

From Fig. 1 it will be noted that_the re-
turn pipes 6 extend a considerable distance
into the drum 1 and terminate in extensions
6* discharging to the remote end of the drum
from that at which the outlet 2 is arranged.
‘Where the velocity of the oil discharged from
+he pipe 6* is such as to cause erosion of the
bed of fuller’s earth, this bed can be protected
Dy a plate at the point of greatest velocity so
as to prevent objectionable erosion. .

In the operation of the pressure still, and
in the carrying out of the cracking process o
the present invention therein, the still is
charged and heated to the cracking tempera-
ture and pressure. The still may be charged
for example through the charging line 36
which may also serve as a tar draw-off at the
end of the run. During the cracking opera-
tion, the oil is circulated by the circulating
pump 8 from the bulk supply tank 1 through
the connecting pipes 2 and 4 to the heating

1,703,529

tubes 5 and then back through the pipes 6 and
6° to the drum 1, discharging into this drum
at the far end. Vapors from the oil are re-
leased in the bulk supply tank and pass up
through the vapor line 14 into the reflux
tower where the heavier ends are condensed
by fresh oil introduced into the top of the re-
flux tower through the feed line 27, and pass
with such feed through the reflux tower and
the run-back line to the pump circulation.
The uncondensed vapors pass through the
vapor line from the reflux tower through the-
pressure control valve to the usual condenser
and receiver. Additional feed can be intro-
duced through the bearings of the pump by
means of a feed line 35. The charge is with-
drawn from the drum below the perforated
support and is circulated through the heating
tubes and back to the drum or bulk supply
tank above the perforated support. The un-
vaporized portion of the charge, before it can
again be withdrawn and passed through the
heating tubes, must pass downwardly
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through the bed of earth, and the bed of earth -

thus has an opportunity of exerting its selec-
tive absorbent action upon the objectionable
asphaltic or pitch-like constituents of the
charge. In the apparatus illustrated it will
be noted that the bed of earth is below the
normal liquid level and is completely sub-

merged or immersed in the body of the charge

and that it provides a large surface area in

contact with the charge and a large sectional

area through which the charge can flow down-
wardly at a relatively reduced rate as com-
pared . with the rate of circulation through
the heating tubes. Ample opportunity is thus
provided for the earth to exert its selective ab-
sorbent action as the charge is slowly circu-
lating or filtering downwardly therethrough.

The bed of absorbent material is not, how-
ever, relied upon alone to take care of the
pitch-like constituents formed by the crack-
ing operation up to the saturation point, or
somewhat beyond the saturation point, in
the remaining solvent constituents of the
original charge. In the apparatus illustrated
it will be noted that the fresh feed introduced
through the reflux tower and also the re-
fluxed vapors from the still are returned to
the outlet pipe 2 from the bulk supply tank
and that additional feed may be introduced
through the pipe 35 and the pump bearings.
The circulating charge, therefore, is made up
of the fresh feed and reflux together with

£ such portion of the still charge itself as per-

colates downwardly through the bed of ab-
sorbent material. The oil after circulation
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through the heating tubes is discharged into -

the upper compartment of the bulk supply
tank above the bed of absorbent material.
The cracking operation may also be pro-
longed by withdrawing through the line 26
from the body of oil above the bed of absorb-

ent material part of the pitch-laden oil
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formed by the cracking operation as the pitéh

“content of the charge increases.

The absorbent action of fuller’s earth or

like material is such that an increased per-

centage of the charge, including any fresh

oil introduced during the operations, can be .

taken off as pressure distillate, and the pitch-

. content, of the circulating charge can be car-

10

ried to an increased amount during the run
without objectionable carbon deposit on the
heating tubes. - As the pitch content of the

- charge approaches saturation, the removal
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from the circulating charge of the constitu-
ents which are removed by the fuller’s earth
prolongs the period of operation preceding
saturation and enables the operation to be
continued for a much longer-period of time
without objectionable carbon deposit on the
heating tubes. Even where the pitch content
is carried to a point considerably above sat-
uration, the fuller’s earth will remove from
the circulating charge objectionable constitu-
ents which would otherwise tend to separate
out in the heating tubes.

The fuller’s earth of commerce is obtained
in varying degrees of fineness. The finest
grades of earth such as are commonly used
for oil refining, are not so well adapted for

use in the process of the present invention

as the coarser grades, e. g., from 15 to 30 mesh,
which permit ready flow of the circulating
oil therethrough, and which do not tend to
leak through the supporting screen and enter
the circulating stream of oil. We have found
Olmstead earth of 15-30 mesh well adapted
for use in the process of the invention. Kul-
ler’s earth is of a clay-like character, and
may be considered as an absorbent clay.
Other absorbent clays having similar proper-
ties can similarly be used in the process of
the invention. In so far as the action of the
fuller’s earth is a filtering action in which
the earth absorbs or otherwise holds parti-
cles of colloidal carbon or asphaltic constit-
uents, ete., thus removing them from the cir-
culating charge, other filtering materials
can be used to obtain similar results. Other
absorbent materials, having a similar selec-
tive absorbent action upon the objectionable
asphaltic or pitch-like constituents of the cir-
culating charge can also be used. So also,
from the standpoint of the desulfurizing ac-
tion of the fuller’s earth, other porous or
finely divided materials having a similar de-
sulfurizing action can be used to remove or
assist in removing in a selective manner the
objectionable sulfur-containing constituents
of the circulating charge, for example, silica

Our use of fuller’s earth indicates it to

el
%e a particularly advantageous material for

use in the process of the invention, inasmuch
as it appears to combine in itself valuable
filtering, selective absorbent, desulfurizing
and other properties which favorably affect

‘and benefit the pressure still operation.

.8

In carrying out a run according to the
present invention, the still can be charged
with fresh charging stock in the usual way.
The charging stock may, for example, be
gas oil or other suitable eharging stock which
is to be cracked for the production of gaso-
line or pressure distillate therefrom. The
still charge is brought to the required crack-
ing temperature and pressure in the usual
manner. After the cracking temperature is
reached, cracking begins and takes place in
a gradual and progressive manner, the
lighter vapors forming the pressure distil-
late passing off and being removed from the
still, while the heavier vapors are refluxed

70

75

80

back to the still. The asphaltic or pitch-like .

constituents formed atre in part absorbed by
the fuller’s earth and in part held in solution
in the remaining constituents of the charge.
As the reaction proceeds the unabsorbed
piteh constituents continue to dissolve in the
oil and progressively approach, or pass, the
saturation point. Fresh oil may be intro-
duced as the operation progresses, and the
solvent capacity of fresh oil so introduced
further assists in holding the unabsorbed
pitch constituents in solution. The action of
the absorbent material may also be supple-
mented by withdrawing part of the pitch
laden oil formed by the cracking reaction as
the operation progresses. For example, a
part of the pitch laden oil may be withdrawn
during the period just preceding the time at
which the pitch concentration reaches the sat-
uration point, and the withdrawal of tar may

“be continued for all or part of the remaining

period of operation until the operation is ter-
minated. )

* Fuller’s earth has been found to be a par-
ticularly advantageous material to use in the
process of the present invention. It can ad-
vantageously be charged into the still in an
uncaleined condition, and the earth will be
dehydrated during the bringing up of the
still to cracking conditions, and the water
present in the earth will be driven off along
with the drips before the still reaches crack-
ing conditions. Calcined éarth can however
be used. A bed of fuller’s earth approxi-
mately 10 to 18 inches deep has been found
satisfactory.

It will be evident that the pressure main-
tained during the cracking operation can
vary, depending upon the character of the
charging stock and other considerations.
For example, with a gas oil charging stock,
a pressure up to 90 to 100 lbs. per square inch
or even up to 125 lbs. or more can be used.
With a lighter kerosene charging stock, a
higher pressure, e. g. from-up to 125 lbs. to
around 300 lbs. or more can be used with ad-
vantage. The pressure can be regulated by
a pressure reducing valve maintained be-
tween the still and condenser, or the con-
denger can likewise be maintained under still
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- pressure, and the preséure regulating valve
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at the outlet of the receiver.

The character of the charging stock used
in the process can also be varied. In par-
ticular, a charging stock which contains con-
stituents which otherwise would tend to
cause an-increased deposit of carbon or coke
on the heating surfaces can be used in the
process and the apparatus of the present in-
vention. and their objectionable tendency
overcome or greatly reduced, owing to the
selective or preferential absorption of such

“impurities by the fuller’s earth bed.

The following is an example of the prac-
tice of the present invention as carried out
in a still of the character illustrated in the
drawing: : :

The fuller’s earth used was Olmstead full-
er’s earth of 16 to 30 mesh and the still was
charged with 7 tons of the raw earth forming
a bed approximately 18 inches deep on a per-
forated support of the character illustrated
which was arranged approximately 2 fect
above the bottom of the drum, the drum being
about 9 feet in diameter and about 31.6 feet
long. . The still was charged with 8000 gal-
lons of gas oil charging stock. The still
charge was heated, drips were taken off, and

. the charge was brought to a working pressure
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of about 125 pounds. The still was then
opened to the condenser and the distillate
began to pass over. At about the same time
or shortly thereafter, the introduction of
fresh charging stock into the still through
the reflux tower was begun. the amount corre-
sponding approximately to about 115% of
the overhead distillate taken off. The rate of
distillate taken off was about 820 gallons an
hour, and the rate of feed through the tower
was about 940 to 950 gallons an hour. Dur-
ing the run, tar was withdrawn at a rate cor-
responding approximately to about 15% of
the overhead distillate. The rate of circula-
tion through the heating tubes was about
2000 gallons a minute. About 31,000 gallons
of pressure distillate of 47.5° Baumé gravity
was obtained from a throughput otg about
43,700 gallons representing a yield of about
71% of the charge as pressure distillate.
Where the withdrawal of tar, even though
in relatively small amount, is omitted the
period during which the operation can be car-
ried out without objectionable carbon de-
posit is somewhat reduced. The operation is
preferably conducted to a point such that
the charge remaining in the still can be with-
drawn in 3 fluid condition. Where the oper-
ation has been carried to a point such that
the unabsorbed pitch in the oil materially
exceeds the saturation point, part of the
pitch-like constituents present in the remain-
ing charge will be in solution and part in

.suspension.

In carrying out the process of the inven-
tion, an increased percentage of the charg-

1,708,520

ing can be taken off as distillate, the fuller’s
earth inhibiting the formation of objection-
able carbon deposit. When the still is op-
erated to obtain a higher percentage of the
charge off as distillate, a somewhat more un-
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saturated product may be obtained and the’

amount of tar to be drawn off and to be re-
distilled or otherwise treated or disposed of
will be less. In some cases, further treat-
ment of the tar may be avoided. With high-
er precentages of the charge off as distillate,
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less heat is required in heating up the addi-
tional stock and more heat is available for -

cracking. . With higher percentaged of the
charge off as distillate, a material saving in
fuel may be effected, due to the greater per-
centage of distillate and also due to the de-
crease in time required to bring the still to

cracking conditions of temperature and pres-

sure for a given amount of charge. Where
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the tar i- redistilled, a farther saving in fuel

is effect.d, due to the decreased amount of
tar withdrawn.

per day, while at the same time prolonging
the run and reducing the proportion of time
now lost for shutting down and cleaning, and
decreasing the fuel consumption.

We have used the same bed of earth in suc-
cessive runs, with removal of only a few
inches of the top layer and replacement of it
with a fresh layer of earth. After continued
use, however, the fuller’s earth becomes spent
or exhausted, and must be replaced by fresh
earth. The spent earth can be regenerated,
or may be otherwise utilized or disposed of.

The gasoline production
can in this way be greatly increased per still
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When a run is terminated, and the charge has -

been withdrawn and the still steamed out,
we have found the top of the earth covered
with a thin layer or crust composed of earth

and pitch or coke, with the earth bed under-

neath dry and granular.
In the process of the present invention, the
entire body of the charging stock and of the

.still charge is relied upon to hold in solution,

until the saturation point is reached, 'such

‘of the piteh-like or asphaltic constituents,

formed by the cracking operation, as are not
removed by the bed of fuller’s earth. Such
constituents of the charge as are converted
into the pressure distillate constituents or
pitch or asphaltic constituents will no longer
be present to exert their solvent action upon
the remainder of the charge; but with the
progressive cracking of the charge and the
gradual and progressive formation of the
pitch-like constituents, the relative amount
of such pitch-like constituents with reference
to the remainder of the charge will progres-
sively increase and the solvent capacity of the
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still charge for such pitch-like constituents:

-will progressively decrease until saturation

is reached. The operation is preferably ter-
minated when the concentration of pitch-
like congtituents present in the charge exceeds
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the saturation point to the extent that ob-
jectionable deposition occurs. The process
of the present invention enables a prolonged
run to be effected, enables a heavier charging
stock to be more satisfactorily cracked, and
also serves to protect the heating tubes from
objectionable carbon deposit, as well as mak-
ing it possible to take off a higher percentage
of distillate.

We claim: :

1. The improvement in the cracking of hy
drocarbon oils by distilling a charge of the
oil under pressure at a cracking tempera-

.ture in a circulatory pressure still in which

the oil is heated to a cracking temperature
in a tubular heater, which comprises main-
taining in said still charge a body of fuller’s
earth on a support adapted to permit free
passage of oil and extending entirely across
the charge of oil in the pressure still, with-
drawing oil from beneath said support-and
discharging the oil directly into the charge
of oil above said support and the material

supported thereon, and continuing the opera- -

tion until the pitch content of the still charge
builds up at least to saturation.

2. The improvement in the cracking of hy-
drocarbon oils by distilling a charge of the
oil under pressure at a cracking tempera-
ture in a circulatory pressure still in which
the oil is heated to a cracking temperature
in a tubular heater, which comprises main-
taining in said still charge a body of absorb-
ent material on a support adapted to permit
free passage of oil and extending entirely

~ across the charge of oil in the pressure still,
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withdrawing oil from beneath said support
and discharging the oil directly into the
charge of oil above said support and the ma-
terial supported thereon, and continuing the
operation until the pitch content of the still

.charge builds up at least to saturation. .

3. The improvement in the cracking of
hydrocarbon oils by distilling a charge of
the oil under pressure at a cracking tempera-
ture in a eirculatory pressure still in which
the oil is heated to a cracking temperature in
a tubular heater, which comprises maintain-
ing in said still charge a body of filtering ma-
terial on a support adapted to permit free
passage of oil and extending entirely across
the charge of oil in the pressure still, with-
drawing oil from beneath said support and

" discharging the oil directly into the charge
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of oil above said support and the material
supported thereon, and continuing the opera-
tion until the pitch content of the still charge
builds up at least to saturation.

4. The improvement in the cracking of hy-
drocarbon oils by distilling a charge of the
oil under pressure at a cracking temperature
in a circulatory pressure still in which the
oil is heated to a cracking temperature in a
tubular heater, which comprises maintain-
ing in said still charge a body of desulfuriz-

7

ing material on a support adapted to permit
free passage of oil and extending entirel

across the charge of oil in the pressure still,
withdrawing oil from beneath said support
and discharging the cil directly into the
charge of oil above said support and the ma-
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terial supported thereon, and continuing the .

operation until the pitch content of the still
charge builds up at least to saturation.

5. The improvement in the cracking of hy-
drocarbon oils by distilling a charge of the
oil under pressure at a cracking temperature
in a circulatory pressure still in which the oil
is heated to a cracking temperature in a tubu-
lar heater, which comprises maintaining in

caid still charge a body of fuller’s earth on a-

support adapted to permit free passage of

" oil and extending entirely across the charge
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of oil in the pressure still, withdrawing oil

from beneath said support and discharging
the oil directly into the charge of oil above
said support and the material supported

“thereon, feeding fresh oil to the pressure still,

and continuing the operation until the pitch
content of the still charge builds up at least
to saturation. :

6. The improvement in the crackin% of
hydrocarbon oils by distilling a charge of the
o1l under pressure at a cracking temperature
in a circulatory pressure still in which the
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oil is heated to a cracking temperature in ~

a tubular heater, which comprises main-
taining in said still charge a body of fuller’s
earth on a support adapted to permit free
passage of oil and extending entirely across
the charge of oil in the pressure still, with-
drawing oil from beneath said su%port and
discharging the oil directly into the charge
of oil above said support and the material
supported thereon, withdrawing pitch-laden

oil from the pressure still and continuing the

operation while controlling the withdrawal
of pitch-laden oil to cause the pitch content
of the still charge to build up at least to sat-
uration. : /

%. The improvement in the cracking of hy-
drocarbon oils by distilling a charge of the
oil under pressure at a cracking temperature
in a circulatory pressure still in which the
oil is heated to a cracking temperature in a
tubular heater, which comprises maintaining
in said still charge a body of fuller’s earth
on a support adapted to permit free passage
of oil and extending entirely across the
charge of oil in the pressure still, withdraw-
ing oil from beneath said support and dis-
charging the oil directly into the charge of
oil above said support and the material sug-
ported thereon, feeding fresh oilto and with-
drawing pitch-laden oil from the pressure
still, and continuing the operation while con-

" trolling the feed of fresh oil and withdrawal

of pitch-laden oil to cause the pitch content
of the still charge to build up at least to satu-
ration. o
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8. The improvement in the cracking of hy-
drocarbon oils by distilling a charge of the
oil under pressure at a cracking temperature

in a circulatory pressure still in which the .

oil is heated to a cracking temperature in a

. tubular heater, which comprises maintaining
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in said still charge a body of fuller’s earth
on a support adapted to permit free passage
of oil and extending entirely across the

charge of oil in the pressure still, withdraw-

ing oil from beneath said support and dis-
charging the oil directly into the charge of
oil above said support and the material sup-
ported thereon, and continuing the operation

until the pitch content of the still charge-

- exceeds saturation. -
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9. The improvement in the cracking of hy-
drocarbon oils by distilling a charge -of the
oil under pressure at a cracking temperature
in a circulatory pressure still in which the oil
is heated to a cracking temperature in a tu-
bular heater, which comprises maintaining in
said still charge a body of fuller’s earth on
a support adapted to permit free passage of
oil and extending entirely .across the charge
of oil in the pressure still, withdrawing oil
from beneath said support and discharging

~ the oil directly into the charge of oil above
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said support and the material supported
thereon, continuing the distillation until the

pitch content of the still charge builds up at

still while in a fluid condition.
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least to saturation ard thereafter withdraw-
ing the remaining charge from the

10: The improvement in the cracking of
hydrocarbon ‘oils under pressure in circula-
tory pressure stills in which the oil is heated
to a cracking temperature in a tubular heater,

-which comprises circulating the still charge

of oil from a drum or bulk supply tank,
through heating tubes and back to the drum
or bulk supply tank, distilling the circulat-
ing oil under pressure and at a cracking tem-
perature, maintaining’ in the drum or bulk

supply tank a body of fuller’s earth, sup-

ported in the still charge upon a support
adapted to permit free passage of oil and

extending entirely across the charge of oil

in the drum or bulk supply tank and dividing
the same into upper and lower compartments,
withdrawing the oil from the lower com-

partment below said support and discharg..

ing the oil from the heating tubes directly
into the upper compartment above said sup-
port and the material supported thereon, and

pressure
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continuing the distillation until the pitech- -
content of the still charge builds up at least

to saturation. o
In testimony whereof we affix our signa-

tures. -
EUGENE C. HERTHEL.
HARRY L. PELZER.



